Expression of vascular endothelial growth factor (VEGF) and its receptors (VEGF-R1 [Flt-1] and VEGF-R2 [KDR/Flk-1]) in tumorlets and in neuroendocrine cell hyperplasia of the lung.
Pulmonary tumorlets and neuroendocrine (NE) cell hyperplasia are part of a continuous spectrum of NE-cell hyperplasia, going from NE hyperplasia to carcinoid. Vascular endothelial growth factor (VEGF) is a potent endothelial cell mitogen that has been shown to be increased in hypoxic lung. We hypothesized that tumorlets and NE-cell hyperplasia, which occur frequently in this context, were partly responsible for VEGF secretion. Immunohistochemical analysis of VEGF and both VEGF-R1 and VEGF-R2 was performed on paraffin sections of 12 lung tissues containing tumorlets and NE-cell hyperplasia in parallel with a control group of 11 lung specimens. VEGF and its receptor expressions were compared in bronchial epithelial cells and endothelial cells in both groups. VEGF and its receptors were consistently expressed in tumorlets and in NE-cell hyperplasia. When compared with control group lungs, the staining score for VEGF in lung bearing tumorlets was significantly higher in endothelial cells, but was not different in bronchial epithelial cells. VEGF-R1 expression was significantly increased both on bronchial epithelial cells (P = 0.001) and endothelial cells (P = 0.006), and VEGF-R2 expression was significantly increased on endothelial cell (P = 0.044). There was a significant positive correlation between the level of expression of VEGF and VEGF-R1 (P = 0.04) in both control groups and lung bearing tumorlets, but there was no significant correlation between VEGF and VEGF-R2 expression (P = 0.1). We concluded that VEGF is highly expressed in localized NE cell proliferations without potential of malignancy and might participate in local development of fibrosis.